Effects of adrenaline on electrophysiological parameters during short exposure to global ischemia. A ventricular fibrillation study in isolated heart.
The mechanisms by which adrenaline may enhance defibrillation success rate, is poorly understood. To study electrophysiological effects of adrenaline during short exposure to global ischemia. In isolated perfused feline hearts, coronary perfusion was eliminated repeatedly for 1 min with 10 min reperfusion intervals. Treatment included: (1) continuous perfusion alone-control, (2) global ischemia alone, (3) adrenaline (10(-7) M) during perfusion, (4) adrenaline (10(-7) M) during global ischemia (n = 10), in separate hearts, (5) control and higher adrenaline concentration (1 x 10(-6) M), (6) during perfusion, (7) during global ischemia (n = 9). Measurements during pacing included: (1) diastolic threshold of excitability; (2) refractoriness; (3) epicardial conduction time; and (4) all tissue resistivity to indirectly detect changes in passive properties of conduction. Measurements during 1 min (or 90 sec) of electrically induced ventricular fibrillation included-all tissue resistivity and, based on maximal entropy spectral analysis and normalized entropy, rate of arrhythmia and degree of arrhythmia organization. Adrenaline (10(-7) M) during global ischemia vs control caused spontaneous arrhythmia termination, increased threshold significantly but reduced conduction time. Higher adrenaline concentration (1 x 10(-6) M) during global ischemia improved the passive properties of conduction and arrhythmia organization and reduced arrhythmia rate. Global ischemia alone increased conduction time but had a deleterious effect on passive properties. Adrenaline (10(-7) M) during perfusion improved conduction, but did so less than during global ischemia. Higher adrenaline concentration during perfusion (10(-6) M) improved arrhythmia organization and caused spontaneous arrhythmia termination but again less than during global ischemia. During short periods of global ischemia adrenaline improved the passive properties of conduction and arrhythmia organization, reduced arrhythmia rate and increased its spontaneous termination. Such changes may be operative in improving defibrillation success.